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DETAILED ACTION 

1 . Claims 1-18 have been presented for examination. 

Specification 

2. Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 150 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape used by the 
printer is limited. The form and legal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure sufficiently to assist 
readers in deciding whether there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied, such as, "The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

The abstract of the disclosure is objected to because there are over 150 words. Correction 

is required. See MPEP § 608.01(b). 

Priority 

3. Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 1 19(e) or 
under 35 U.S.C. 120, 121, or 365(c) is acknowledged. Applicant has not complied with one or 
more conditions for receiving the benefit of an earlier filing date under 35 U.S.C. 1 19(e) as 
follows: 

The later-filed application must be an application for a patent for an invention which is 
also disclosed in the prior application (the parent or original nonpro visional application or 
provisional application). The disclosure of the invention in the parent application and in the later- 
filed application must be sufficient to comply with the requirements of the first paragraph of 35 
U.S.C. 112. See Transco Products, Inc. v. Performance Contracting, Inc., 38 F.3d 551, 32 



USPQ2d 1077 (Fed. Cir. 1994). 



Application/Control Number: 10/708,032 Page 3 

Art Unit: 2123 

The disclosure of the prior-filed application, Application No. 60481623, fails to provide 
adequate support or enablement in the manner provided by the first paragraph of 35 U.S. C. 112 
for one or more claims of this application. Claims 1-18 expressly disclose features that 
Applicants' provisional application fails to support, for example the independent claims 1, 2, 8 
and 10 all expressly claim the interrogation of a "pump data model" and further "determining 
said pumping schedule to be said initial portion and said remaining portion of said selected 
pumping schedule when said return on investment is said particular return on investment". 
Further the provisional application fails to teach, disclose or suggest, elements in the instant 
claims for example, calibrated pump data models or changing a proportion of frac fluid in a 
pumping schedule as well as generating a set of tiltmeter data fracture characteristics on the 
condition that a tiltmeter data sensor is located adjacent the fractures, and generating a set of 
micro-seismic data fracture characteristics on the condition that a micro-seismic data sensor is 
located adjacent the fractures are not disclosed in the provisional application. Accordingly 
claims 1-18 are not entitled to the benefit of the earlier filed provisional application. 

Patent Eligible Subject Matter 
4. Claims 1-18 are directed towards Patent Eligible Subject matter for at least the following 
reasons; 

Independent claims 1, 2, 8 and 10 all contain the method step which states; 
"interrogating a pump data model... " 

There is an inherent tie to a computer expressly disclosed in Applicants' specification, for 
example in paragraph [0042]; 
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"The "time line merged initial pumping schedule, tiltmeter data, and micro-seismic data" 
output signal 58 is provided as an "input signal" to a computer system 60 of a well logging truck 
62, as shown in figures 9 and 10. In response to the "time line merged initial pumping schedule, 
tiltmeter data, and micro-seismic data" output signal 58, the processor 60a of the computer 
system 60 in the well logging truck 62 executes a stored software called the "Bottom Hole 
Sensors Answer Product Software" 60c 1 that includes a "pump data model" 60c2. In response to 
the execution of the stored software 60c 1 by the processor 60a, as shown in figure 12, the "initial 
pumping schedule" 34a will interrogate the "pump data model" 60c2 and thereby generating the 
"pump data model fracture characteristics" 64, the tiltmeter data 54b will generate the "tiltmeter 
data fracture characteristics" 66, and the micro- seismic data 52b will generate the "micro- 
seismic data fracture characteristics" 68" emphasis added . 
And further see figure 11; 
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An artisan of ordinary skill would understand that, based on the expressly disclosed 
teachings of the specification in both in paragraphs [0042] and [0033] that when the process step, 
"interrogating a pump data model... " is performed, a computer processor is executing software 
and therefore the claimed process is performed using a machine and therefore the claims pass the 
machine or transformation test and are thus patent eligible subject matter. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S. C. 102(e), (f) or (g) prior art under 35 U.S. C. 103(a). 
5. Claims 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over "Cracking 
Rock: Progress in Fracture Treatment Design" hereafter referred to as Brady et al. in view of 
U.S. Patent Publication US 2002/0198819 to Munoz et al. 

5.1 As regards independent claims 1, 2, 8 and 10 and using claim 2 as an example; A method 
of determining a pumping schedule corresponding to a particular return on investment for a 
particular wellbore, the pumping schedule including an initial pumping schedule and a remaining 
pumping schedule, comprising the steps of: 

(a) fracturing one or more perforations in a formation penetrated by the particular wellbore, 
thereby creating one or more fractures in said formation, in accordance with said initial pumping 
schedule; 

See page(s) 5 and 6; 

The method took off. By 1 955, treatments 
reached 3g0O wells per month, and by 
1 968, more than a half-million jobs had 
been performed. Today, hydraulic fracturing 
is used In 35 to 40% of wells, and in the 
United States, where the procedure is most 
widespread, it lias increased oil reserves by 
25 to K)%. 3 interest in hydraulic fracturing 
shows no signs of abating. 4 Application of 
I he te< hnology is expanding from main!) 
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1 ow- per m ea. bility rese rvo i rs to m eel i u m To 
high-permeabi lity settings (above). 

Hydraulic fracturing is the pumping of flu- 
ids at rates and pressures sufficient to break 
the rock, ideally forming a fracture with two 
wings of equal length on both sides of the 
borehole, if pumping were stopped alter the 
fracture was created, the fluids would grad- 
ually leak off into the formation. Pressure 
inside the fracture would fail and the frac- 
ture would close, generating no additional 
conductivity. To preserve a fracture once it 
has been opened, either acid is used to etch 

(b) analyzing a set of fracture characteristics associated with said one or more fractures in 
response to the fracturing step; 
See page 7; 



• Fracture treatment evaluation. Mathemati- 
cal advances have also made evaluation 
tools more powerful. There is a growing 
practice of testing the validity of the frac- 
ture geometry model against postfracture 
well test data, then refining the model 
This "ha< k Pifv|||j permits prediction of 
fracture parameters, particularly fracture 
length and conductivity, to be compared 
with independent field measurements. 
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(c) interrogating a pump data model in accordance with said remaining pumping schedule; 
See Page 8, more specifically; 

Claim interpretation, the claimed interrogating a pump data model is being interpreted to mean 
interpreting the data taken from sensors in a well-bore and then, based on those measurements 
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changing a pumping schedule see the flow chart on page 15, presented above, further note the 
step of finalizing the pump schedule, which functionally performs that same process step as 
interrogating the pump model. Note also that the inputs from the left side of the diagram show 
inputs from various sensors. 
Also on page 14 is disclosed; 

A typical problem is. that postirejtment 
transient pressure analysis shevvis the frac- 
ture e • .( i- 1 ir. « • . : : indkaled by the volume 
and leakoft of pump*:! iluid. There >: >it kl 

ica < mi In - i i rli it n t [ i mi tuk 
evaluation [|ffjfi§ 3 « ume '' leal reservoir 

conditions — li p,.-iv.-.-u: and i sotrop i c 

li'iiii.ifi- 4r. -ii.it -ii ii i.i- ui\> v ,i.;i - and coft- 
■ In. i i - 1 r • in. I .absence oi skin damage,- 4 

To get a u n mi uroin ideal reservoir 
• • ri-. Jiti. a,.. Schlurnbsigei:' has made several 
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Dynamic Interpretation, Analysis .hk! Com- 
putation program. This progiam improves 

evaluation by • i • »M 1 1 >.;. tor variation in 

tradure conductivity and width along the 
tr i- tui • • length., tor resereoir permeability 
anr.otrop> and for fracture lace si in dam- 

age-.-''- It aJso does not link fracture height 
with I .--I thickness (ak)v*j, but uses a PM> 
approach tia permit variation in propped 
fracture height and width in the analysts. 
Compared to conventional postiiarture 
pie.-.uie u in: i; in ,.n ik.ois the program 
take*. 10 to 15% more computer time on a 
VAX or •■'.in weak statical In the future, it will 
include capabilities to model the etfect:; of 
•< r.- ai boundaries and hi;>h-ve!ocity fl-aw 
on fracture length and conductivity esti- 
mates. The effects of reservoir boundaries 
ate often observed in transient tests of long 
duration. These effects can l>e used to esti- 
mate the ansa and shape of the drainage 
area of the well. 
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(d) determining a particular return on investment for said particular wellbore in response to the 
interrogating step, said pumping schedule corresponding to said particular return on investment 
for said particular wellbore being determined when said pump data model is interrogated in 
response to said remaining pumping schedule. See page 15, below; 
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Note the block with the words, return of investment and net present value further see page 13 the 
treatment cost of different frac fluid techniques, see also on page 7 the discussion of fracturing 
economics given a future oil price. The teaching of a future oil price would be a factor in 
determining a particular rate of return, also see the chart below from page 13; 
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However, Brady et al. does not expressly or specifically disclose, a particular return on 
investment. 

Munoz et al. teaches a particular return on investment after calibrating a model, see 
Figure 7 for the modifying of a model teaching and Figure 1 for a teaching of a target Return on 
Investment, see also paragraph [0004] and [0061] specifically for calibration of a cost model. 

Brady et al. and Munoz et al. are analogous art because they both come from the same 
problem solving area of calculating a return on investment. 

At the time of the invention, it would have been obvious, to a person of ordinary skill in 
the art to have combined the ROI teachings of Brady et al. with the ROI teachings of Munoz et 
al. 
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The motivation for doing so would have been to increase oil reserves in existing wells by 
performing hydraulic fracturing and thus be able to recover more oil without the time and 
expense of having to drill a new well, see page 5 of Brady et al. 

The method took off. By 1 955, treatments 
reached 3^00 wells per month, and by 
1968, more than a half-million jobs had 
been performed, Today; hydraulic fracturing 
is used in 35 to 40% of wells, and in the 
United States, where the procedure is most 
widespread, it has increased oil reserves by 
25 to 30%;* Interest in hydraulic fracturing 
shows no signs of abating. 4 Application of 
the technology is expanding from mainly 

Further an artisan of ordinary skill would be motivated to use the methods as disclosed in 
Munoz et al. in order to maximize the Rate of Return on Investment based on the risk level of a 
particular endeavor, see paragraph [0008] of Munoz et al. 

Therefore it would have been obvious to combine the teachings of Munoz et al. with the 
teachings of Brady et al. in order to obtain the invention as specified in claims 1-13. 
5.2 As regards claim 3, Brady et al. teaches analyzing a set of fracture characteristics , see 
page 10, more specifically the stress profile measure by micro frac and derived from wire-line log 
data and further teaches calibrating the pump data model, see page 10, note the discussion 
regarding calibration treatment when a fracture is created. 
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5.3 As regards claim 4, Brady et al. teaches interrogating model in response to the remaining 
pump schedule, see page 15 and the flow chart disclosed above. 

5.4 As regards claim 5, Brady et al. teaches determining the return on investment after the 
pump model and the pump schedule have been optimized, see page 15 and the flow chart 
disclosed above. 

5.5 As regards claim 6, Brady et al. teaches changing frac fluid and proppant, see page 8 as 
regards the use of frac fluid and see page 7 as regards the use of proppant. 

5.6 As regards claim 7, Brady et al. see the rejection of claim 5 above. 

5.7 As regards claim 9, Brady et al. see the rejection of claim 4 above. 

5.8 As regards claim 1 1 , Brady et al. teaches; 

(al) fracturing said formation penetrated by said wellbore in accordance with said initial 
pumping schedule, see the discussions from pages 9 & 12 regarding pump schedules, 

(a2) generating a set of fracture characteristics in response to the fracturing step (al); see 
the flow chart on page 15, specifically the step involving "Obtain stress magnitude and Young's 
Modulus versus depth from logs, cores. Also collect other well and formation information: 
lithology, natural fracture locations " 

(a3) analyzing said set of fracture characteristics, see page 14 "analysis was performed on 
the first six development wells" 

(a4) calibrating the pump data model in response to the step (a3) thereby generating a 
calibrated pump data model, See page 7 and the discussion at the bottom of column 1 which 
discuses, Fracture Treatment Evaluation and testing the validity of the fracture geometry model 
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which is functionally the same as calibrating the fracture geometry model which will is the same 
as calibrating the claimed pumping model. 

5.9 As regards claim 12, Brady et al. see the rejection of claim 5. 

5.10 As regards claim 13, Brady et al. teaches frac-fluid and proppant, see page 8 the flow 
chart which is entitled "To Frac or Not to Frac?" see also the discussion on page 6, specifically 
about fluid and the use of proppant. 

6. Claims 14-18 arc rejected under 35 U.S.C. 103(a) as being unpatentable over Brady et al. 
in view of Munoz et al. as applied to claims 10-13 above and in further view of U.S. Patent 
5,934,373 to Warpinski et al. 

6.1 Brady et al. as modified by Munoz et al. teaches calibrating a pump model after 
receiving fracture data from a wellbore as recited in claims 1-13 for the reasons above, differing 
from the invention as recited in claims 14-18 in that their combined teaching lacks 

(Claim 14) interrogating the pump data model in response to the initial pumping schedule 
thereby generating a set of pump data model fracture characteristics, generating a set of tiltmeter 
data fracture characteristics on the condition that a tiltmeter data sensor is located adjacent the 
fractures, and generating a set of micro-seismic data fracture characteristics on the condition that 
a micro-seismic data sensor is located adjacent the fractures. 

(claims 15) determining whether said set of pump data model fracture characteristics 
substantially matches said set of tilt- meter data fracture characteristics and said set of micro- 
seismic data fracture characteristics. 
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(claim 16) said set of pump data model fracture characteristics substantially matches said 
set of tiltmeter data fracture characteristics and said set of micro-seismic data fracture 
characteristics. 

(claim 17) interrogating said calibrated pump data model in response to said remaining 
pumping schedule thereby generating a return on investment. 

(claim 18) (b) for interrogating a pump data model comprises the step of: 
(b 1) changing a proportion of a frac fluid and a proppant in said remaining pumping schedule 
thereby generating a new remaining pumping schedule; and 

(b2) interrogating said calibrated pump data model in response to said new remaining pumping 
schedule thereby generating a return on investment. 

Warpinski et al. teaches the use of tiltmeter fracture data used to modify a model of a 
wellbore Figure 9 and Col. 8 lines 1-56 (claims 14-16) as regards claim 17 see the rejection of 
claim 1 1 above, as regards the rejection of claim 18 see the rejection of claim 13 above. 

Brady et al, Munoz et al. and Warpinski et al. are analogous art because they all come 
from the same problem solving area of data modeling and training a model using real-world data. 

Therefore it would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to have utilized the tiltmeter fracture data in the fracture models as 
disclosed in Brady et al. in order to modify the data model to effect the pump schedule and 
determine the return on investment if the injection of frac fluid into a wellbore is to be 
performed. The motivation for doing so would have been to provide for a means to measure 
hydraulic fracture dimensions to provide useful data on the deformations of the rock caused by 
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the fractures, specifically how fractures are forming in wellbores, see Col. 2 lines 45-67 of 
Warpinski et al. 



Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DWIN M. CRAIG whose telephone number is (571)272-3710. 
The examiner can normally be reached on 10:00 - 6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul L. Rodriguez can be reached on (571) 272-3753. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Dwin M Craig/ 
Examiner, Art Unit 2123 



